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Optical

Contrast Mechanisms in Medical Imaging
For ‘Transparent’ Animals Only

Bioluminescent substrate

Concentration Concentration
of fluorescent of bioluminescent
material material

Incident light

Fluorescent light Bioluminescence
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Contrast Activation Chemistry

Bioluminescence
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SPECT Camera
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Laser Doppler perfusion imaging
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Laser Doppler imaging: quantitative
measurement of perfusion




lontophoresis: quantitative drug delivery
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Laser Doppler imaging of perfusion response to
lontophoresis




Perfusion response to iontophoresis



Typical response to ACh

1200

iooo

g

Mean Perfusion

0 1 4 [ 8 10 1
Time (mins)



Infrared imaging:
imaging heat emitted by living origanisms




IMAGE MODE
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1.A pdllent with an ahnﬂrmal asymmetnc breast infrared image,

Table 1. Infrared resuits from normal, cancer, and
deceased cancer patients.

Infrared Results Patients
Normal Cancer Deceased
Normal 72 35 15
72% 35% 12%
Abnormal 28 65 111
28% 65% 88%

p < 0.0001, chi-square analysis for independence

Asymmetries in breast IR emission seem to indicate and predict
breast cancer pathology
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» Thermal images of the face for a subject (a) before and (b) 300 ms after an instanta-
ieous startle. Arrows indicate local warming in the periorbital area. The color bar de-
icts the false coloring scheme from the lowest (27 °C) to the highest (35 °C)
smperature. (¢) Changes of the average pixel value in the periorbital and nasal areas
iith auditory startle. The changes are depicted for each subject (n = 6 subjects). Posi-
ve deviation represents local warming and negative deviation represents cooling.

Infrared imaging shows startle response and can be used to help
determine whether a person is lying



